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Effect of serine and alanine on degeneration and rejuvenation of
Pleurotus pulmonarius spawn

YE Liyun', FENG Haiying®, WU Xiaoping

(1. College of Horticulture Science, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China; 2. College of Life

Science, Fujian Agriculture and Forestry University, Fuzhou 350002, Fujian, China)

Abstract: [Objective] This study aimed to investigate the effects of serine (Ser) and alanine (Ala) on strain
degeneration and rejuvenation in Pleurotus pulmonarius, providing theoretical insights for mitigating the
industrial bottleneck of strain stability and degeneration. [Method] Using the P. pulmonarius strain JX-2, a
degeneration model was established through ten successive subcultures on potato dextrose agar(PDA) medium.
Comparative cultivation experiments were performed with Ser- or Ala-supplemented media. Mycelial growth
rate, biomass, and biochemical parameters (crude polysaccharides, total protein content) were systematically
quantified. Changes in superoxide anion production rate, hydrogen peroxide (H,O,) content, and antioxidant
enzyme activities were analyzed. The rejuvenation efficacy of hyphal tip purification was evaluated across
different media (PDA, Ser-PDA, Ala-PDA). [Result] Continuous subculturing induced strain degeneration.

The 10th-generation strain exhibited a 15.45% reduction in growth rate and 28.67% biomass decrease compared
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to initial generations. Ser or Ala supplementation effectively delayed degeneration and maintained mycelial
vitality. Hyphal tip purification significantly reversed degenerative traits. In PDA medium, this method
increased biomass by 17.17%, elevated crude polysaccharides and total protein content by 30.66% and 30.50%,
respectively, and enhanced antioxidant capacity [peroxidase (POD) activity +84.20%; superoxide dismutase
(SOD) activity +20.07%]. Ser-PDA medium demonstrated superior rejuvenation effects, achieving 57.77%
biomass increase and 63.70% SOD activity enhancement. Ala-PDA medium specifically boosted total protein
content by 32.01%. [Conclusion] Subculturing frequency critically drives P. pulmonarius strain degeneration.
Media supplementation with 2 g*L™" Ser or Ala substantially mitigates this process. Hyphal tip purification
synergized with amino acid-enriched media achieves targeted rejuvenation efficiency: Ser-PDA preferentially
enhances antioxidant defenses, while Ala-PDA specifically promotes protein biosynthesis. [Ch, 5 fig. 33 ref.]

Key words: subculturing; hyphal tip purification; nutritional components; reactive oxygen species (ROS);

antioxidant enzymes
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Figure 1  Effects of Ser and Ala on mycelial growth rate and biomass of P. pulmonarius during subculturing
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Figure 2 Effects of Ser or Ala on growth rate and biomass of mycelia after tip-purified
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Figure 3  Effects of Ser or Ala on crude polysaccharide and total protein contents of mycelia after tip-purified
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Figure 4 Effects of Ser or Ala on superoxide anion generation rate and hydrogen peroxide content of mycelia after tip-purified
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Figure 5 Effects of Ser or Ala on antioxidant enzyme activity of mycelia after tip-purified
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